Gq is a heterotrimeric G protein that is widely expressed in neurons and 25 regulates neuronal activity. To identify pathways regulating neuronal Gq signaling we 26 performed a forward genetic screen in Caenorhabditis elegans for suppressors of 27 activated Gq. One of the suppressors is an allele of sek-1, which encodes a mitogen-28 activated protein kinase kinase (MAPKK) in the p38 MAPK pathway. Here we show that 29 sek-1 mutants have a slow locomotion rate and that sek-1 acts in acetylcholine neurons 30 to regulate both locomotion and Gq signaling. Furthermore, we find that sek-1 acts in 31 mature neurons to regulate locomotion. Using genetic and behavioral approaches we 32 demonstrate that other components of the p38 MAPK pathway also play a positive role 33 in regulating locomotion and Gq signaling. Finally, we find that mutants in the sek-1 p38 34 MAPK pathway partially suppress an activated mutant of the sodium leak channel NCA-35
Introduction 39
Gq is a widely expressed heterotrimeric G protein that regulates a variety of 40 biological processes ranging from neurotransmission to cardiovascular pathophysiology 41 In order to study noncanonical pathways downstream of Gq, we used the nematode 50 C. elegans which has a single Gαq homolog (EGL-30) and conservation of the other 51 components of the Gq signaling pathway (Koelle, 2016) . In neurons, EGL-30 signals 52 through EGL-8 (PLCβ) (Lackner et al., 1999) and UNC-73 (ortholog of Trio RhoGEF) 53 (Williams et al., 2007) . UNC-73 activates RHO-1 (ortholog of RhoA), which has been 54 shown to enhance neurotransmitter release through both diacylglycerol kinase (DGK- sek-1(yak42) was outcrossed from egl-30(gf) and assayed for locomotion 217 defects. Both the sek-1(yak42) and sek-1(km4) mutants are coordinated but move more 218 slowly than wild-type ( Figure 1D ). sek-1(ag1), a point mutation in exon 5 (Kim et 2002) and has been shown to function in GABA neurons to possibly promote GABA 243 release (Vashlishan et al., 2008) . 244
To identify the cell type responsible for the sek-1 locomotion phenotypes, we 245 expressed the wild-type sek-1 cDNA under different cell-specific promoters and tested 246 for transgenic rescue of a sek-1 null mutant. Expression of sek-1 in all neurons (using 247 the unc-119 promoter) or in acetylcholine neurons (using unc-17p) was sufficient to 248 rescue the sek-1 mutant slow locomotion phenotype, but expression in GABA neurons 249 (using unc-47p) was not sufficient to rescue (Figure 2A, Figure 2C, D) . 256
However, expression of sek-1 in GABA neurons did not rescue the suppression 257 phenotype ( Figure 2C, D) . Together, these data show that sek-1 acts in acetylcholine 258
and not GABA neurons to regulate both wild-type locomotion and to modulate Gq 259 signaling. 260
Because sek-1 acts in the development of the AWC asymmetric neurons, we 261 asked whether sek-1 also has a developmental role in regulating locomotion by testing 262 whether adult-specific sek-1 expression (driven by a heat-shock promoter) is sufficient 263 to rescue the sek-1 mutant. We found that sek-1 expression in adults rescues the sek-1 264 slow locomotion phenotype ( Figure 2E ). This result indicates that sek-1 is not required 
30(tg26), written here as egl-30(gf). unc-82(e1220) does not suppress egl-30(gf). 444
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